Background: Asthma is one of the most common chronic diseases in the world by which more than 300 million people are affected. In conventional medicine for asthma treatment, more emphasis is on drug therapy, which has complications and contraindications as well as high costs, so we are investigating to identify the effect of camel's milk on the symptoms of patients with asthma. Objective: To examine the effects of camel milk in comparison with standard medicinal therapy on asthma patients. Methods: This randomized clinical trial was conducted on 46 patients with asthma. The study was conducted in Ghaem Hospital lung clinic in Mashhad, Iran, from May 2016 to November 2017. The participants were randomly divided into control and intervention groups (n, 23 per group) and were assessed both pretreatment and post treatment (before, and three months after treatment). Patients with asthma based on clinical and spirometric criteria were included in the study and divided into two groups of control and intervention. Twenty-three patients with asthma were entered into each group. The control group received routine treatments (steroid and β-agonist inhalation) and the intervention group, which received the usual treatments, plus pasteurized camel milk. Camel milk was administered two times a day (8 am and 8 pm 250 ml without additives). Data were collected using a chronic obstructive pulmonary disease (COPD) assessment test (CAT) questionnaire score and spirometry. The results were analyzed and compared in SPSS version 11.5, using paired t-test, Chi-Square test, and independent sample t-test. The significance level was set at 0.05. http://www.ephysician.ir
Introduction
Asthma is one of the most common chronic diseases in the world by which more than 300 million people are affected (1) . In Iran, the prevalence of asthma was 4.56% and 4.17% among males and females in 2015, respectively and the prevalence of asthma resistant to treatment was about 2.8%-3.8% (2, 3) . In a 2007-2010 cross sectional study by Sharifi L et al. in Iran, the total cost of asthma was 590.22±32.18 USD. They demonstrated that compared to the patient's family income, this figure is significant (4) . In conventional medicine, asthma treatment consists of two groups of drugs, bronchodilators and inflammation controllers; Bronchodilators quickly improve the disease symptoms, and the controllers are inflammation eliminators. Bronchodilators include β2-agonists, anticholinergics, and theophylline, and controllers include inhalation and edible corticosteroids, anti-leukotrienes, anti-IgE antibodies (5) . Asthma drug regimens, especially in high-dose and long-term use may lead to drug side effects (6) . Currently, the World Health Organization (WHO) suggests traditional treatments in underdeveloped countries (7) . Complementary and alternative medicine (CAM) is defined as "A group of diverse medical and health care syste ms, practices, and products that are not generally considered to be part of conventional medicine" and there is a rising tendency, around the world, to take advantage of CAM (8, 9) . Traditionally, camel milk has been used for asthma treatment in Asia and Africa (10) . There are currently 171,500 camels scattered throughout most provinces of Iran, which provide appropriative dairy sources (11) . Camel milk is believed to modulate the immune system. In some inflammatory diseases, such as hepatitis, allergies, lactose intolerance and liver damage induced by alcohol, the benefits of camel milk can be related to important immunological components such as lysozyme, lactoferrin, lactoperoxidase, etc. Besides this, antibodies of camel milk have specific structures and functions, which may result in therapeutic benefits with the mechanism of immune system regulation in inflammatory diseases (12) . A study showed its ability to ameliorate severe food allergies in children in a short time with a long time interval (13) . It is used extensively within a variety of societies for its proposed healing features and disease prevention (14) . Some of the more common indications to using it include diabetes, allergies, immune disorders, various infections, heavy metal toxicity, colitis, and alcohol-induced toxicity and cancer (15) (16) (17) (18) (19) . So far, no study has been done on the efficacy of camel milk in patients with asthma; only Boskabadi et al. showed the effects of camel milk on dilation of trachea isolated from guinea pigs, in which the bronchodilatory effects were specified (20) . According to recent studies on the effect of camel's milk on animal samples, and also on the unique properties of camel's milk, and on the other hand, the numerous complications and contraindications of drugs used in asthma along with high costs, we decided to evaluate the effects of camel milk on patients with asthma. The main objective of this study was to evaluate the effectiveness of camel milk on asthmatic patients compared with standard medicinal therapy, and its specific objectives were to evaluate the effectiveness of standard medicinal therapy in the treatment of asthmatic patients based on the CAT questionnaire and spirometry, evaluate the effectiveness of camel milk in the treatment of asthmatic patients based on the CAT questionnaire and spirometry, and finally compare the effectiveness of camel milk with conventional therapy for the treatment of asthmatic patients based on the CAT questionnaire score and spirometry.
Material and Methods

Trial design
This parallel, randomized clinical trial study was conducted in Ghaem Hospital lung clinic in Mashhad, Iran, from May 2016 to November 2017 on asthmatic patients referring to this specialized center.
Participants
The participants under study were people with asthma confirmed by pulmonologist (based on asthma typical symptoms and positive spirometry), referring to the specialized lung center of Ghaem Hospital, affiliated to Mashhad University of Medical Sciences in Mashhad, Iran. They were randomly divided into two groups of control and intervention (n=23 per group) and were assessed both pretreatment and post treatment (before, and three months after treatment). The control group received routine treatments (steroid and β-agonist inhalation) and the intervention group received the usual treatments, plus pasteurized camel milk. Camel milk was administered two times a day (8 am and 8 pm 250 ml without additives) (Figure 1 ). The spirometer device used for patients was CHEST HI-801 made in Japan. 
Inclusion criteria
Patients aged 15-50 years old with asthma diagnosis referred by pulmonologist were included in this study. Asthma diagnosis was done by positive history of asthma symptoms such as cough, shortness of breath, wheeze and chest tightness, which were confirmed by FEV1/FVC ratio less than 0.80 at least one time when FEV1 is less than 0.70 or increased FEV1 by more than 12% and 200 ml after inhaling a bronchodilator in spirometry (5).
Exclusion criteria
Exclusion criteria included history of camel milk consumption in the past, sensitivity to the camel milk, chronic diseases, and hospitalization during treatment, admittance to the emergency department, pregnancy, breast-feeding and cigarette smokers.
Sample size
The sample size, considering that there has not been a similar study on the effect of camel milk on asthmatics patients, was based on an unpublished author's pilot study with 95% success rate in treatment, and the median outcome success of 60% based on FEV1 was forty-six cases (21) . The required sample size was n=23.
Randomization and blinding
Patients who had the criteria for entering the study were randomly assigned to control and intervention groups. Randomization was done using a random numbers table but blinding was not done in the study. Patients were unaware of the treatment received by other participants in the study, and the analyst was not aware of the results of the patients.
Outcome
Age, sex, FEV1 measurement, FEV1 and FEV1/FVC percent, (spirometric indices) and CAT questionnaire score were the variables of this study.
Intervention and measurements
The patients in the control group received routine asthma treatments (steroid and β-agonist inhalation) without placebo. In addition to the usual treatments, pasteurized camel milk (raw milk that came from Golestan province and was pasteurized by Razi Research Institute) was administered two times a day (8 am and 8 pm 250 ml without additives) for the patients in the intervention group. None of the patients in the control or intervention group had a history of camel milk consumption in the past. During each treatment period, the patients were visited and their clinical symptoms were evaluated and recorded before and after the three-month treatment period. Complications associated with the use of each drug were recorded. Before and after the intervention, spirometry indices, forced expiratory volume in the first second (FEV1), FEV1/FVC percent and chronic obstructive pulmonary disease assessment test (CAT) questionnaire score were evaluated and the results were compared using statistical tests.
Statistical Analyses
Data were analyzed by SPSS version 11.5 (SPSS Inc., Chicago, Illinois, USA). Quantitative and qualitative data were reported regarding mean and standard deviation and number and percentage in tables and charts, respectively. For data comparisons before and after intervention in each group, in case of normal distribution of data, the parametric paired t-test was used. For comparison between quantitative variables, Chi-Square test was used and for qualitative variables, independent sample t-test was used. All tests were two-sided with a significance level of p<0.05. Patients were informed about this study and the consent forms were signed individually. All patients entered voluntarily into the study and they were allowed to exit the study at any time. In order to ensure that no side effects or complications occurred to the participants, an accessible telephone number was provided for contact at any time if medical consultation was required. All information of the participants was confidential.
Research ethics
Results
In this study, the sample size of patients was calculated as 46 (23 patients in each group). Of these, in each group, 10 (43.5%) patients were male and 13 (56.5%) patients were female. So there was no significant difference in distribution of gender between the two groups (p=0.99). The mean age in the intervention group was 44.21±5.93 years and in the control group was 41.00±6.94 years, which was not statistically significant between the two groups. Therefore, there was no significant difference between the two groups in terms of age (p=0.098). The mean of FEV1 measurement, FEV1 percent, FEV1/FVC percent and CAT questionnaire score had no significant differences between intervention and control groups before study (p=0.440, 0.207, 0.098 and 0.365 respectively). In this study, changes in the mean of FEV1 (measurement and percent) and CAT questionnaire in both groups, before and after treatment, were significant. But the mean of FEV1 (measurement and percent) in the intervention group was significantly higher than the control group (p<0.001, p=0.002 vs. p=0.001 and p=0.049 respectively), while the mean of CAT questionnaire score was not significantly different between the two groups (p<0.001, p<0.001 respectively) ( Table 1) . We also evaluated the mean of FEV1 percent, FEV1 measurement and CAT questionnaire score differences before and after treatment between the two groups as shown in Table 2 . Results showed that the mean of FEV1 percent and CAT questionnaire score difference were significant in the intervention group unlike the control group (p=0.001, p<0.001 respectively) but the mean of FEV1 measurement between the intervention and the control group was not significant (p=0.50) ( Table 3) . 
Discussion
To date, there has not been a human study in this field and this is the first clinical trial on evaluation of the effect of camel milk in patients with asthma. The results of this trial showed that camel milk with standard medicinal therapy was helpful in asthma treatment by improving asthma symptoms and spirometric indices. In this study, changes in the mean of FEV1 measurement and FEV1 percent in the intervention and control groups were significant after the treatment but the intervention group showed more improvement compared to the control group. Also FEV1/FVC percent in the intervention group, unlike the control group, was significant.
Considering the high importance of FEV1 percentage and CAT questionnaire in following up the patients, the differences between these variables were also investigated in the intervention and control groups. In this study, the values of FEV1 were evaluated in two variable types: FEV1 measurement and FEV1 percent. Of course, the percentage of FEV1 had a higher accuracy in treatment follow up in asthmatic patients. Generally, pulmonary function tests are not necessarily consistent with the clinical symptoms of patients in adults and children. On the other hand, spirometry of patients with asthma may be normal due to low physical activity or absence of asthma attacks. The evaluation of the FVC variable is not important in following up the response to asthma treatment, as well as the ratio of FEV1 to FVC in general. FEV1/FVC percentages indicate the blockage and are not important in response to treatment. In addition, reduced FEV1 values can be due to poorly performing spirometry.
For this purpose, FEV1 is used to check the changes in the severity of asthma, and to track the severity of the disease, after the initial diagnosis of asthma is confirmed. The percentage of FEV1 is a very important factor, which is also related to the diameter of the airways. At the same time, according to a study by Klich et al., despite the importance of high FEV1 in post-treatment follow-up, the measurement of this variable alone increases the risk of asthma attacks. So there is a need for a questionnaire based on the symptoms of the patients to resolve this problem (22) . A review study by Ravaghi et al. (23) in 2018 on herbal and animal-derived remedies for obstructive pulmonary disease, reported that animal resources, such as camel's milk and its various products, have comprehensively been dealt with regarding their nutritive and therapeutic effects, but in spite of various experimental and animal studies, lack of comprehensive clinical trials focusing on the regarded effects remain to reconfirm traditional knowledge. But in the present study, we have found that camel milk, with the standard asthma treatment, would be very helpful, and has somewhat proved the effect of this nutrient in the treatment of asthma. In a study conducted at the Mashhad Pharmaceutical Faculty to investigate the antihistaminic effect of camel milk on tracheal tissues isolated from guinea pigs for bronchodilatory effects of camel milk, the results showed that camel milk had no certain antihistamine effects on the trachea of guinea pigs. Therefore, it seems that it has bronchodilatory work through other mechanisms (20) . Also, the bronchodilatory effect of camel milk was significant and this effect increased by increasing duration of contact with camel milk, while the effect was not observed in placebo (5) .In a study by Arab H et al., of mice that suffer from colitis, camel milk decreased the levels of TNF-α cytokines. On the other hand, it decreased the leukocytes influx into colon tissues and decrease oxidative stress (24) . In another study by ZHU W.W et al., it was stated that camel milk in mice with acute respiratory distress syndrome (ARDS), led to decrease in TNF-α and IL-1B and oxidative stress markers (with anti-inflammatory and anti-oxidant properties) (25) . In a 2015 study by Ebaid H et al., camel milk peptide (CMP) had a strong antioxidant potential that reduced the effect of free oxygen radicals, so it is useful in wound healing (26) . As stated, numerous articles have pointed to anti-inflammatory, anti-oxidant and immunomodulatory effects of camel milk and its proteins in the reduction of the inflammatory cytokines such as TNF-a, VEGF, IL-17, IL-6, IL-1B and TGF-B1 in diverse inflammatory diseases in human and animal samples (17) (18) (19) (27) (28) (29) . In our study, camel milk had positive therapeutic effects on spirometry indices (FEV1/FVC percent, FEV1 measurement and FEV1 percent), CAT questionnaire score and symptoms in asthmatic patients. Likely, it can be reasonable because of the antiinflammatory, antioxidant and immunomodulatory effects of camel milk. As stated above, asthma is an inflammatory disease in which inflammation plays a key role. Cytokines, including interleukin (IL-4, IL-5, IL-9 and IL -13), pro-inflammatory cytokines such as tumor necrosis factor-a (TNF-a) and IL-1b, chemokines, eotaxin and monocyte chemotactic protein (MCP-1), and growth factors, such as tissue growth factor-b (TGF-B) and epidermal growth factor are increased expression mediators (30) . On the other hand, it is specified that reactive oxygen species also play a key role in airways inflammation and asthma severity determination (31) . Possibly, the beneficial effects of using camel milk in the treatment of asthmatic patients is due to the presence of these anti-inflammatory and antioxidant components, which requires accurate studies of this issue. We aimed to investigate the effect of camel milk with standard asthma treatment on the symptom healing of these patients. In this study, 23 asthmatic patients with study conditions entered each group.
Limitations
One of the limitations of this study was the lack of co-operation of patients with spirometry and their follow-up, which attempts were made to address the limitation with further explanation and follow up by the researchers. The late referral of patients and the time limit for carrying out the study were also other study limitations. In addition, blinding was not done in this study.
Conclusions
In this study, we found that camel milk, with the standard asthma treatment, would be very helpful, and somewhat proved the effect of this nutrient in the treatment of asthma. Accordingly, camel milk can be used as an adjunct treatment to improve asthmatic patients and possibly reduce the dosage of drugs used in asthma. More extensive research is needed on the use of camel milk on various types of asthma, and the identification of its exact mechanism of action can be a good basis for future research in this area.
